Carotid artery stent type influences duplex ultrasonography derived peak systolic velocity: findings of an in-vitro model.
The goal of this study is to evaluate the effect of stenting on Doppler ultrasonography (DU) [velocity] signals in an in-vitro carotid model. Considerable debate exists about whether DU overestimates velocity signals and thus the degree of stenosis in previously stented carotid arteries. Constant, pulsatile flow was simulated with an experimental circulatory system containing a nonstenotic ovine internal carotid artery segment. Peak systolic velocity (PSV) and peak diastolic velocity were measured with an intravascular flow wire (FW) and DU. Velocities were evaluated at five predetermined locations within the vessel immediately prior to and following stent placement. Eleven stents were implanted. DU-derived PSV increased significantly following placement of the X-Act stent (80+/-26 cm/sec [pre] vs. 102+/-29 cm/sec [post], P=0.02), while FW-derived PSV (65+/-23 cm/sec [pre] vs. 66+/-9 cm/sec [post], P=0.93) did not change. The Precise stent did not influence PSV with either method (DU: 76+/-28 cm/sec [pre] vs. 72+/-35 cm/sec [post], P=0.95;), while the Acculink stent showed a trend towards a reduction in DU (69+/-37 cm/sec [pre] vs. 51+/-10 cm/sec [post], P=0.075) and FW (50+/-27 cm/sec [pre] vs. 40+/-12 cm/sec [post], P=0.14) derived PSV. Peak diastolic velocity revealed similar trends as PSV signals depending on the type of stent used. Stent type may have significant impact on DU derived velocity signals. DU seems to overestimate PSV in carotid arteries treated with the X-Act stent, but not with the Precise or Acculink stent. Larger scale clinical comparison of various stent types and their impact on DU are needed in order to clarify the value of DU surveillance following carotid artery stenting.